
&filfW!  1) WlfifJluYOJO~~U~Uoj  f d?@l  c fil lim
f(x) - F(c)  ,,,fi71;

x - c x-c

L3l??k%l T (c) = Bm f(x)  - f(c)
x - c X-C

?:1ci  f (c) = lim
f(x)  - f(c) = lim e

x,--C x - c x - c  x-c

= Iim x+c = 2c
x - c



lim (f(x) - f(c)) =
x - c

p, (“c$))  f;“r,  x - c
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n. 61 CL  E R rtfi? ~Jh&  af MlQpgW”Pdfi~~  c LLX

(af)’  (cl = a VW 1

v. h%ihl  ffg  M7u@4iM$n  c LLR::

(f  +g)’  (c) = f (4 + g’ (c)

FI.  G&t  fg M-lal.@td~~ijgn  c ttfl::

(fe)’ w = f (cl  g (4 + f(Ck’(C)

J. ii7 g (c)  # 0 LLtwJi;~U  ; MlElYWUU:YL6fi?til c LLWZ

( i )’  (c) f’W&)  - f(ck’  (4= -
MC) I2

P(X1  - P(C)
= f(x) P(X)  - f(c)  P(C)

x-c x-c

f(x) g(x) - f(c)  g(x) + f(c)  g(x) - f(c) g(c)=
x-c

f(x) - f(c)= . PC4  + f(c)  .
g(x)  - P(C)

x-c x-c

g dil&Jd~n  c

&U&l lim g(x) = g(C)  LtEi~tii~JWl  F ttR:: g MlEl~w’or$TA
x - c

fi?Fl  c XZVi Iim
f(x) - f(c) = f’  (4 ttaz

x - c x-c

c
;mc  g(x)  - g(c) = g’ w ‘8JcU  lim P(X)  - P(C) Mlc;l1~

x - c
x-c x-c

lim P(X)  - P(C) = lim fWf(d  * lim g(x)  + lim f(c) . irn,  g(x) - g(c)
x - c

x - c x-c x - c x-c x-c X - C
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= p (cl  g(c) + f(c) B’(C)

iui%l  fg woytiuq^ln’i;gn  c ww::  (fg)’ (c) =- f(c)g(c)  + f(c)gfi(c)

J.  \r;,  = ; &n&i  rhn?u  xEDa  (‘I~UUVOJ  q) ttn::  x+c  dti

f(x) f(c)
- - -q(x)  - q(c) = I%(x) B(C)

x-c X-C

Iim q(x) - q(c) Mlcilr~  UR::
x-c x-c

IA q(x)  - w)
x - c f’W.m  - f(c)g’(c)

X-C = .

~(a  I*

CE’I  u&a

n. thW.4  f, + f, + . . . +  f. Mmyamr;g”  c  UR::

(f, + f, + . . . + f-j(c) = f; (c) + f; (c) + . . . + r Cc)

11.  flJii%b  f, f, f ,... f. wqrTwal&sl  c uw:

(f,fr...f.)‘(c)  = f: (c) f*  (c)...f. (c) + f, (c) f; (d...f. (c)  + . . . + f,(c) f, (c)...C (c)

igd  uamnqkt~un  5.2 udifqdGm4whxt~

#



v. g(x) = i (x f 0)

fl.  h(x) = .Ji 6 >O)

J. k(x) =
1

z
0 > 0)

2. ilJi!qd~l f(x) = x”J, x E R nlOt@.$bh%  x = 0

C
x2

3. thusI  f(x) =
0

0J11IGN~1  f M7oyYuiwpl  x = 0 Lta~nldl  f’(0)
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g(y) - g(d)
G(Y) = y-d

81 y E I, y # d

66 $mc  Gof(x)  = Frn d G(y)  = g’(d) = g’(f(c)  )

un~aini%mnm  G orI&<  g(y) - g(d) = G(y) (y-d) Tn 1 yEI , yfd

$JiJu”U  61 x E J UW::  bt y = f(x) ?%-b

lJof’(x) - gof(c) = md)  - ‘d)

= tidy) - g(d)

= G(Y)  (Y - 4

= G(W)  (f(x)  - f(c))

= Gof(x)  (f(x) - f(c))

LW57~J~~U  61 x E J, X#C  arVi

mf0 - lmf(c). = Gof(x)  . f(x) - f(c)
X-C X-C
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LWltTjl lim Gof(x)  = g’(f(c)) LLR::  f Hla~WIPlwl+$l  c Tlrmc
x - c

= h’(f(x))  f’(x)

f’(x)= - -
wi

vy XEI

x2 sin ( t ) 61 X#O
f(x) = ,

r;iZJOd  l+i h ( x )  = ! (X#O)URZ  S(x).= sin xX
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”
6J”Ju”U S'(X) = cos x UW Sob(x)  = sin ( 1 )

X

‘Iaf.!nqw$Yn  5.4  d6 &h)’  (X) = S’(h(x)) h’(x)

= cos ( ; ) ( - L2 )
X

= - is cos ( ; )
X

LLR:: i1lfl f(x) = x2 sin ( i ) kWltp$.lYl  5.2 (Fl) ilE~$dl  iii x#O

f’(x) = 2x sin ( i ) + x1 ( - iz
X

cos ( k 1)

= 2x sin ( i ) - cos ( i )

I

f’(O)  = lim f(x)  - f(O)  = ,im x* sin (l/x)
x - o X-Q x - o X

= l$nOxsin! = 0
X



1 .

2.

3.

4.

165 .

663JUih%  5.2

ii1 f(x) = ) x’l  wy17d-l  f’(x)

IIT f(x) = I( 1 x ( wfhydi1

f”(X) =

I

2

-2

n. f(x) =
X

1 + x2

v. g(x) = %f?xGi’

x>o

x <o

t%X#O

fil x=0

= o

CI.  h(x) = (sin xl)- ; k,mEN

J. k(x) = tan (x’) do 1x1<;





167

@ 5.1 Rolle’s Theorem

%pd  61 f lihvfJi&iVlJhJU  1 llh di  f’(c) = 0 n,Tl  1 cg(a,b)

6JlhnuaJiii7  f ‘1a.M?Jtwi7?3JhJu  I
:

fWi%i  .I min f <f(a)



.+%x)  = f(x) - f(a) -
f(b)  c f(a)

b-a k-a)

I
I

I I
1 I
i

j
I



&&a  0 = cp’(c) = f’(c) - f(b;-af(a)
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ih 5.4 ?i’lnu~  A C R f:A-R.  tmIrh+ f &kJ#uUut~ol  A (f is increasing on A)

ii1 x,,  xz  E A LLW::  x,  -‘x2  ttij?  f(x), sf(xl)

UX f ~dNhJh~ut~9l  A htn’  (f is strictly increasing on A) 81 x,,  x1  E A

LtlFxl  <x*  tda  f(Xh)  c.  f(x2)

&llU 5.5 hHU61  A 5;  R f:A-R  t~lndl?~l f fFhR~IJWWIfQI  A (f is decreasing on A)

ii1 x,, xz  E A LLA::  x,  s x2  t&J  f(x,)rf(x,)
.

LtfC f dfhW+JlJUtWl  A httn’  (f is strictly decreasing on A) 81 x,  x2  E A

111~  XI  < XI u6a  f(x,)  > f(x2)

ihl 5.6 ilHU@l A C R f:A-R 61 f tih~Ji&hiXhJh  V&I ddltWf9JlWII9l

A t~37llkWh f Lh??Jl%Un7JtkllJUt%%  A (f is a monotone function on A)

nqM$JVl  5.10 ‘L: PI--R  tilurfJri~Udn7ortv~~~u~~J  I ttfi?

n. f iJ.htkJhJud?J  I ?%iOLdIl  f’(x) 90  yn  1 x E I

Y. f hhFWRJ~Ud?J  I iioiotdo  f’(x) 50  vjn  1 x E I

i&pi  n) nuyt  P(x)  zo Yp 1 XE I IMyXI.X2  E I klod  x, s x2  UC J = [x,,  x,J

6JiJrE;r  f WEl~tiUf~siuU’d?J  J ttf+ZhYlfjl@JVl  5.1 f di&JlJUlhJ J
I.

twir~:rtir  Tnsnrpt!jwwi7toF;~  ozii CE (x,.x2) iJ

f(x2)  - f(x,)  = f(c) (x,-x,)

t&lJ?ln  f’(c) 20  UFC x1 - x,  r 0 &J&4  f(xl) - f(x,)  20

h&l  f(x,)  S f:(x *J

6Jlb.i hTl~~&J?l  4.6 f’(c)  = lim
f(x) - f(c)  > o

x-c x-c
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f’(x)>0 -fy  xc  I

l$U ii’lyIU61  f:R-R l”“d  f(x) = x’ y1tl 1 x E R l& f lhh%‘U&$jU

kU lln”YU  R lt+i  f’(x) = b yin 1 x ER

#
s.

nq’3~“n~,-n$l~iiJdor~ds=n~7?~Jl~~U~~~l~~J~~  (a sufficient condition)

lUTllhJl%h  f ~~Z+l~&l~W%lnf  (relative extremum) ‘LUhJ  I

VlqW$J?l 5.11 nls’nnRau?nqn8nlntl~~~~~U~~U~~~~J  (First Derivative Test for

Extrema)

1;  f lBU~Jfi~Usial~~J~Ual?Jilsl  I = [a,b]  1~3::  c l~U?iM’llU~U  (interior point) 1%61  I

WJ$  f HlC~~%%&hlhJ  (a,c)  LLFG  (c,b) LLAC?

n) rilij 6% 11% Ng(c)  S I h.d  f’(x)a  dl%l?~  x E (c-6,c)ltRZ f’(x) 5 0

h+il x E (c, c+6)  llij, f i%iic/xpfuflnf  (relative maximum) A!@l  c

U) &d C-0 11X  N&(c)  S I k&i f’(x) 5 0 dl~f%  x E (c-6,~)  11X f’(x) 2 0

EilYSJ  x E (c, c+B)  llh f ijfil~l~R<~UYTn~  (relative minimum) $61 c

&pfi  n) ‘LC  x E (c-6,  C)  ‘Twnfp~m  5.7 9rii C= e (x,  C)

45  f(c) - f(x) = fQ*)  (c-x)

tflown  f(c,) ro  UI:: c-x 20  or1G-h  f(x)5  f(c)

1; y E (c, (:+s)  lasnrpijun  5.7 arii  c,E  (c.Y)

4J f(y) - f(c) = f’(c,)  (y-c)

LuilJsln  f(C,)S  0 UI::  y-cr  0 i)Gi-h  f(y) 4 f(c)

tW’ZltO:8b  f cJcil~Jf@Jmifi~~  c

u)  $kplMu~iuo4tAua~~~a  n)

#

.
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SiiDlh  5.6 ilJHlfild5~aJltullaJ Jii%

%til  \I! f(x) = J;7 ttt%  a = 100, b = 105

hJnlpljYndlts&  5lsl  c E (100, 105) dJ

5 5
gii)<Z  = Jim-10 -=z  &)

u t 5 5
GIJMu  2(10.25)  -T-  =2F

m- 10

#

eii&  5.7 9JGplI~l  c > 1 -I-x vjn  1 x E R

ikpl thMutl f(x) = e’ tth f’(x) = eX LLW~~)rI6~1

f’(x) 11 f!lMTU  x3,0 LLtX  f’(x) CL  1 h6iJ x <o

61 x = 0 a::‘tA  xe = 1 h.&e’=  1+x  tijax=o

t-w+~  110 hnqw$n  5.7 95~ cxz(~,~)  ImA

e -e" = e' (x-0)
"

LW3l:Tjl e" = 1 LLE)Z  e’ > 1 C&U  e’ - I>  x i&GO A 1 +x

auy%  XC 0 Tmnrpijm  5.7 oG c E (x,0)  hd

ep - < = e’ (O-x)
c

LW37Yh  es = 1 LLAE  cc < 1 &u”U  l-e’<  -x .iUlnO  e’ > 1 +x
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t$d  fil~U@?  g(x) = sin x dJu’u  P’(X) = cos x Y!rl 1 xE  R

Ivr”  x tOu31u7ua?~Z~  1 TWA x 70 Im.q~!j~n  5.7 OSJ  c E (0,x)

4J sin x - sin 0 = cos c (x-0)

tdi)mn  sin 0 = 0 ttAZ -14 cos c--c  1 PA6

-xgsinxgx
”

ku’Pr -x-C sinxgx  &I  x20

#

6Xldl4  5,9(Bernodli’s  Inequality) 61 n tfh4dlU?U~Ubl  1

aA?il (1 +x)‘L  1 fnx  yn 1 x >-I

fkplf 1% h(x) =(1+x)’  lt~‘J d6 h’(x) = n(l +x)*-l  y?l  1 x 7-l

tbn=l  i3tM(l+x)“=l+nx~n~  XL-I

6.&t  wua@  n 7 1 ttezI6  x ri!luilU?u~~~I~  1 TWA  x 70 Tmnrp~un  5.7

Pdi  c E (0,x) hd

h(x) - h(0) = h’(c) (x-0)

&.&J  (1+x)’ - 1 =  n(l+c)“’  x

&Jqln  c > o  LLZ n- 1 7 0 ormi’1  n(l +c)
m-3

>,  &Go  (1 +x)’ _ , > nx

tW*7~a3tU  (1 +x)‘>  1 +nx yin 1 x10

f7.U$  x tflU3lU~UGJI~  1 TWJd  -1 <xc0  LLRE n > 1

hntp$n  5.7 exij  c E (x.0)  Tad

h(0) - h(x) = h’(c) (O-x)

h&a  1 - (1 +x)’ = -I-lx (1 +c)‘-’

rUomin  -1~  c 5 0 ttA:  n-17 0 ilAl (1 +c)‘-‘Cl

tiU& 1 - ( 1 + x ) ‘ < - n x  LW5XO~~U(l+x)‘7l+nx  y1n  xE(-1,O)

n i x  = 0  erM(l+x)’  =  1+nx

iiir6o  (l+x)‘Zl+nx  qn1 x 7 - l

#



J.  k(x) = 2x +’ 6 f 0)
XI

3 .  s5~7a*?~B”CrU~nf210JrJJfi~u6iE)r~jiUu~”~uudAInusl~

n. f(x) = 1x2-11 -4sxc4

v. g(x) = 1 - (x - I)*” osx 52

R. h(x) = x 1 x2  - 12 1 -24x13

J. k(x) = x(x - 8)I” osxs9

4. il~~~nrlujYnd,r~~“~~~~~, I sin x - sin y ( s ( x-y ( y1n  1 x,,y  E R

5 .  wlihxp~und7~adn  Gyn.l~~.?$ <~x.zx-~  yn x>i

6  .lh)?UFI  I  Lild~J  UA:: f:I--R  dUV?JlidW~~fiU~~&JU  I  61  f LihLt?Jii’fU

+hJ?fihl~lJU  I (strictly positive on I)  I&J f dU~JI%UdIdU~Wtt~  (strictly

increasing) lJU  I



175

5 . 4  yYw=nJ~~tilnalJuoJoyviiri

(The Intermediate Value Properties of Derivatives)

nfp4jmJsm.w  5.12 I6 1 tOud3~161 1 f:I-R  tm::  c E I

nqii1 f n-ley%tiw+n  c tt6-d

n )  t+ii  f’(c)70  tth  ilrij 870 dJii7  xEI tw  C<XCC+~  ~$7

f(x) 7 f(c)

u)  61 f(c),<0  tth  i3zij  6bO  dJt%  x EI ttfe  c-6<  x<t t&J

f(x)> f(c)

+$ n) tUoJ9in  Iim
f(x)  - f(c) =

x - c x-c
f’(c)7  0  Ivw-cpt~un  4 .10  ~S~~GJ~J

6 7 0  dJt%  XEI LLA::  O-clx-cl<5  tt67

f(x) - f(c)
f(x) - f(c) = (x-c) ’ x* 7 o

h&l  f(xj > f(C)

#

?ltp$lVl  5.19 fil f tilU~Ji;ihrG;RlS~~U~~~U$~J  I = [a, b] tttdil  k L~U~IU’W~J

hfi f’(a)<k<  f’(b) LtFIy?  XI:! c E (a, b) 43 f’(c)  = k

ikpii uLllu~Jii7h  g  YUlhJ  I  T”“A

g(x)  := k(x-a) - f(x) Tn 1 x E I

ttiaJwn  f’  nioyk?K~ual~J  I  lmnrp~un  5 . 1  f  tihvS~Wui~tdia~~~u$~~

I  JYhh?  g tihflJl%%i~tffilJYUd~J  I  6-W1

cJ%h  hlYll)l@l 4 .28 g ii+ilcJJ~WhJL+JU  I

tdilJil7n  g’(a) = k - f’(a)7 0 Twnqw$hsrnou  5.12 (n)



1 .  filMU@l  I  ti?h.hJ  tt?::  I::-R t~U~Jn’%4dW1EIl.+;Tu(m”Yu  I

ilJ%p~Sii  niMi  x  E I  44 f’(x)  = 0  us+4  f’(x)>0  yn x  E 1

v~%r(~)co  v-p?x  E 1

2 .  auyt  f: [0,2] -R tilU~Jiihi~tdoJuU  [0,2] tmr~~ey~uf%Ju  (0,2)  tow::

f(0) = 0, f(1) = 1, f(2) = 1

n.  wuwmii  ii  C,  E (o,l)  Id fyc,)  = 1

v. wLLIFlJ~1  ij CI E (1,2)  Iad  fyc,)  =  0

8.  wtc(@lJi1  ij c = (0,2)  dJ  f’(c) = 5
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5.5 ~~~JWN~~PIXI  (L’ Hospital’ s Rules)

5.5.1  ~hJlJu"jbhlUGl  (Indeterminate Forms)

~lnnl'r6inIdhmil~~~  XI~W~~ 81 A = lim f(x) LLAE B = lim g(x) LLW::
x - c x - c

form) 8 J~::tdUI~@iisIlJil lim fO
x-c ia)

olilHlcilrsit0uOlu?u~1Jniooli,a::Mldl~~~~

t$U IM" f(x) = CYX, a E R LLRZ  g(x) = x ?Ztw"U<l  lim -f(x)  = lim Ox = 0

x - o  g(x) x - o  x
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5.5.2 flI$JSJ~&Wl  flJ’d O/O (L’ Hospital’s Rule : The Case O/O)

YlfpjlJYl  5.14 iilH&!  f LLR:: g lih.dJii%-WUd?Jik~  [a,b]  kid f(a) = g(a) = 0 LLW::

g(x) # 0 Yp irbc  x Cb & f 1LX  g #lOl+flUbkfl’J@l  a lltd?i  g’(a) # 0 U&3

lim f(x)  _ f’(a)
x--a  g(x)  - g’(a)

li¶.&
lim f(x) f’(a)
x - a +  g o  = -

g’(a)
c

i$ld l&Ji)lll  f(a) = g(a) = 0 &JiJuir  dlMflJ  a<  x< b

f(x) - f(a)

f(x) f(x) - f(a) x - a

go = =g(x)  - g(a) g(x)  - 0)
x ;-a

%I641  lim f(x)

;ma  f(x) - f(a)
x - a f’(a)x-a  - = -

P(X) $ma  g(x)  - g(a) = g’(a)
x - a

l.iUWO lim f(x) f’(a) &au
x-a’  - =

g(x) g’(a)

#

lim f(X) 17 luuwd  p(o) =r _1
x-ago  = 3 g’(O) 2

nq?&n  5.15 ntj~&JYId~LQkIilJkd  (Cauchy Mean Value Theorem)

?ilw~  f &AR::  g rilu~;laribiroiot~aJYu$aJil~  [a,b]  ua~~lrJ~I%&%.daJ  (a,b)

iii g’(x) # 0 v?n 1 x E (a,b) Usa Xd c E (a,b)  dJ

f(b)  - ha) f‘(c)
is(b)  - s(a) = B’(c)

tiqd LtiaJolngyx)  # 0 n,n 1 x E (a,b)  hJnrp~YnuoJ'T3d iE~&h

g(a) # g(b) &JdUdW%l  x E [a,b]  fkll&J
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f(b)  -- f(a)  (g(x)  - g(a))-  (f(x)  - f(a))
h(x)=--

0) .- s(a)

liu%l 0 = h’(c)  = f(b)  - f(a)  ,P’(c)  - f’(c)

g(b)  - s(a)

n) 51  lim f(x) L hIfiLER LL&lim  _ = Lf(x)
x-a’g’o  = x--a’ g(x)

ll) 51  lim P(X)
x-a’  p’(x) = OD (-03)  lt~2 limx-a+fo  = a,(-ao)

P(X)



f(x)
LLW::

f’(c3

g o  =-P’(C.)
> K

I.hh l i m  f(x)
x-a+  g(x)

= 03

ttCIUn7rit  lim f(x) = -0J
x - a *  g’(x)

IShpItCJuttdh~~

#
nvdun 5.17 NqG  f  ttP= g tilu~Jiiirue;otlro~~u$~~~~  [a,b] ttnc~lauW%i

~Ud?JdR (a,b) hdf(a) = g(a) = 0, g(x) # 0 LLRZ  g’(x) # 0 qn 7 x E  (a,b) k3

n) ii1 lim w
x-a-g= = L T&i L tilU4lU?U3TJtt&  lim f(x) = L

x-a- p(x)

II. ii1 lim f’(x)
- = a,(-m)x-a- g’(x) tt82  jjm,-  $$ = 00  (-a~)

- g

n) ni lim f(x) =
x---a  g’(x)

L h.lflLER Ltthlim  fcx, =L
x--a  g(x)

ll) Cl lim f’(x)
x - a  g’(x)
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TWA 1) !ii,  f(x) = lim g(x) = 0
x - w

2) g(x) # o LLA::  g’(a) + o nn 1 x>b

t&J lim ‘Cx)  =  lim  f’lx)
x-g(x) x--g’(x)

F(t) = f(M) 61 o<ti  1

C l 61 t = 0

LLFG G(t)  =

t

g(M) filO<ts! b
0 ii1 t = 0

6J IfU XKil  pEoF(t)  = lim  f(x) LLRE  yyop(t)  = lim  g(x)
x - w x - w

ttc  oinnqw&n  5.4 0Si  F’(t) = (-l/t’) fyut) ttt3:  G’(t) = (-l/t’)gyvt)

ttF3dklJWl  F LLA::  G ao~n~oJ~~~~yft;lUuoJn~~~~~  5.16 iltb%

Jim f(x) F(t)
x-w  p(x)

= lim  _ = lim  F’(t) = lim  f’(l’t)
t-O* G(t) “O’G’O t--O*  g’(l/t)

= lim  f(x)
x-w,

#

sin x
#J&J  5 . 1 0  JJH~lfhllOJ  lim  -

x-o+ J;;

1; f(x) = sin  x a&?  f ttc  g tilUrlJ+hi~tik~~~Ud~J!l~  [O,b]  UCCMlCI~~U~

hihd?Jtilcl  (0,b)  td32  b>o

ttfc f(0) = g(0) = 0, g’(x)  + 0, g(x) + 0 y1r-i  1 x ~(0.b)



'Sfixwpt~un  5.16 ViTil

lim sin x =
x - o *  -

lim 2Jj;cos  x  =  0
x - o *

J;7

#

iihh 5.11 JJMlfilllilJ  lim -1 -cos x
x-o x*

ihi1 tQaain  lim lbcos x lim sin x ttk  lim sin x
x-o-  =

X2 x - o  -g- x - o  7

Y 1 -cos xtW7lZQ3YU lim - = 1
x-o X2 i

e’-1#JdlJ  5.12 ~)JVII~~WEIJ  lim w
x - o  x

iim e’-1 lim e’
x - o - y -  = x - o 7 =l

eiioth  5.13 ~.~fii110  J In x
lim -
x - l  x - l

In x
iibh l i m  -

x-1 x-l
$l.hlJ~JbhilWbMJlJ  O/O &JSh

cm In x lim l/x
x - l  x-l = x-q-y  z 1
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1) lim f(x) = OD RR::  lim
x - a +

g(x) = 03
x - a +

2)  g(x) #0 LLX  g’(x) #  0  y1n  1 x a J a<x<b

LLitJ xw-h

51  lim
x - a *

f’(X) = L  hd L  tfhhu?uP~Jkl  1 tt6’l lim  +

g’(x)

f(x) L_

x-a g(x)

ripI I$ E tUu47uw~SJ~anTnnei  OX&C! tdoJ3in  lim f(x)  - L
2 x--a+  g(x)

”

&Jiju’uO:j;  6>0  Jfil a<x<a+8  t&aD

’ P(x)
I g’(x)

-L.<E

I

tton  c, E (a, a + 6) LtfGttiEI’JPVl  lim
x - a +

f(x)  = 03  t.muimtfon  c,lfz (a, c,)

16  hd f ( x )  f f(c,)  qn  1 x  dJ  a<x<cz

fkWJ~J~il~U  F l.lU (a, cd h

I-fM

F(x) = IlMfiI  x E (a, c2)

tttXtdilJi)ln  g’(x) #  0  n,n  7 x E(a,b)  orb% g(x) #  g(G)

yn 1 x ~(a, cd
”

6Jiju’U  imltWy~;lU  d?Jl  l i m
x - a +

F(x) = 1

LmlrJzzuX~  c, 1 J a<c,<c,hd /F(x)-1  (<E &I  a<x<c,hdh~la<x<c,

az%

IF;)  I < &< 2
fianrui  f ( x ) f ( x )  F(x) f(x) - f(G) 1

go =g(x).F(x)  = PC4  - P(G) . F(x)
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uaravmp@n  5 . 1 5  a:i  t E (x,  c,) 4 4 f(x) - f(c,) f-W

im -g(G) = -m

=
I

f’tn
aiT-

L.  F(x)  ‘IF(X)  1-l
I

L 1 + 1 L - L F(x)  I 1 ( FWI-’

#

dhh 5.14 ilMU@  I = (0,x) awwiiuad lim
In sin x
-

x-o+ In x

tTJlh Imnquijun  5.20 I&h  lim In sin x
cos x

lim s i n
x-o+ 7 = x-o+ -l/x

= ;“-o+‘.)  cos x
sin x

dhain  lim 2- =
x-O*  sin x

1 UX  l i mx-o’cos  x  =  1  wi+

lim
I n  s i n  x- =I

x-O*  In x



LLX Iim sin x - x lim
cos x - 1

x-o+ - = x-0’
x sin x

sin x + x cos x

lim
-sin x=

x-o+  2GOsx-xsinx
= 0

.
LWlXGiTU  lim (!

x--o+ x
- & 1 = 0

&Oh 5.16 fi7Ml.467  I = (0.00)  %lMlF/lll0J  lim x Inx
x-o+

i&ii  fTJtMl~cii1 limx-o+  x Inx $,~LLLlU~J~~~~MU@ltllJlJ  0 . (-w)

(rJtiUPZ%<l  linn
Inx

xlnx = l im -
x-o* x - 0 ’  1/x

1/,= Iim -
x - 0 ’  qx’

#
= ho+  (-x)  = 0
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#ldlJ 5.17 TilHlMl I = (0,oo) WMlfilllDJ  lim x’
x-o+

lim x lnx = 0
x-o+

GA.4  l i m  xX=  ljmoe““=e”=  1
ic40’ -*

6hhJ 5.18 fhlUE~ I = (O,OO) BJMldlVE)J  lim
#

x-o+
(1 ++”

iitii $to+  (1 +f)‘ ~lhLlllluujb.hhMU~ttlJlJ  00”

tfhmn (1 + 1 )’ = eI Irn  Cl+l/.)
x

h.fU.

lim (‘1 +I.)’ = lim e.I.rl+  lx.!

x - o * X X70’

LYWltTjl lim
x-o+

xln(l  +L) lim
X

In (1 +f)
=

x - o * I
x

lim I= x-o+ lim X- = x-o*  -
1+1

-jY
x+1

= 0

ttE3~tU~J~l7lr7Jii3i4  f(y) = e’ hti~d  y = 0 +,~&I

lpo+u  +rf  = limX x-o*
e’ ” ” + *’ = e” = 1 t
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lL lim
In (x+  1)

x-O+  sin x
(0, ; )

In cos x
ft. l i m  -

x-o* :I(

tan x-x
J .  l i m  -

x-o+ x=

2 .  ?JM-ld,aO~dalllii

IL  lim
Arc  tan x- -

x - o X

l
ll. l i m  - -

x - o x (In x)’

-9. lim Xi  In x
e-O+

1

J. lim 5.
x-a  e’

In x
Tl. lim --

x - w  *I

¶I.  lim !!I.!
x - w 6

fl. lim
x - o

x In sin x

x + l n x
J .  l i m  - -

x - w x In x

(0, ; 1

(-0-h a01

(0, a)

(0, w)

(0, WI

(09 n)

(08 w)



?l~MjlJVl 5.21 flMU@l  n l%AilUXArlir  I = [a,b]  11X  I:I-R  k”r;  f, f’,  f”, . . . . f”’

l0udJf~udol~oJlJu  I LllX f’““’ VJdlb%p~~hd?J  (a,b) $1 x0  E I l&2  ~IVI%J

y1n 1 x E 1 a$ c fi..my’sr~i~~ x tm::  x0

Id f(x) = f(x,)  + f(L)  (x-x,) + f’ (x0)  (x-x$  + . . . +
2!

+ . . . + f”’ (x0)  (x-x0)” + f’“+” (c) (x-x,)‘+’
n! (n+I)!

iiqorj  fllHU@l  XI,  XEI  1lAr x0  llwz  x

fkllUtiJi&i  F lJU  J kW&

F(t) = f(x) - f(t) - (C-t)  f’(t) - . . . - (x-t)’ r”(t) d?~fu t E J

l! Xl!

6J&.4  i)Z%%l F’(t) = -
(x-t)” f’.+“,(t)

n !

G(t) = F(t) - (s )‘*‘F(xo)  dlH?Y  t  E J
0



0 = G’(c) = F’(c)  + @s;a(+F(xo)
0
@.I

&&I  F(xo) =
(x-x,) f

-
(‘+” (c) (x-x ).*I

F’(c)  = - 0
(n + 1) (x-c)’ (n+l)!

f(x) = f(xO)  + (x-x,) P(x,)  + . . . + (x-x,)’ f(“(X0) + f(“YC)  (x-x,)“’
n.I (n+l)!

#

nulurn~  &Iii P.l(X)  = f(xo)  + (x-xX(x0)  + . . . + (x-“,1’  f”‘(xo)

LLI:: R&x)  =
f-+0(c)  (x-x0)“’

(n+l)!

i&ii~~~  f(x) = (I+x)~  x0 = 0 LLR:: n = 2

LWT1t-h  f'(x) = it (1+x)-*‘3 LLR:: f”(X) = - g (1 + x)-5’J Xvi

f’(0)  = ; LLlt: f”(O) = - ;

9innrp$mmx&taoi  5rX  f(x) = P.(X)  + Rn(x)
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f& f(x) = 1 + ; x  - ; x2 +  R>(x)

hf/ R>(x) = ‘F‘ = ; (l+  c)-‘/’ x’

0 UR::  x

lvi  x = 0.3 -Jrli P,(O.3)  = 1 + ; (0.3) - f (0.3f  = 1.09

h4Ao  ‘x/i3  ikillJmJ71u 1 . 0 9

uartUo4wn  00  dii (1 +~)a”  ~1 dJa3ml~iii7

P.(x) = 1 + x + ;;  + . . . + If
n !

UR:: R-(x) = -?-
(n+l)!

iih c Lih~~YlJ’jWlilJ 0 LL1:: x

%x=1  OAiP*(l) = 1 + 1 + & + .._ ++

Ltl:  Rn(l)  =  h  Lb c  tih?W1J~@lf”WilJ  0  LLR: 1

”

LWjV~l  Occel  6JiJi3l.4 e’  ~3
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~ii1l3WlW1n1%hWI&  Wll'h 9! = 362, 880 >3 x 10’

ah 1 ‘-f x*  scos x yin  ~hnu~?pJ  x



f”“(XO)  (x-x,)
.-I Ia,

f(x) = f(xo)  + f(xo)  (x-x0)  + . . . +
(n-l)!

+ t (4 (x-x0)’
n!

t&l  c LiJU?~YlJ?~Z&lJ  x UX xo

tiiaJo7n  f’(x,)  = fq~)
,.-I,

= .<.  = f (x0)  =  0 &J&4

I.,
f (cl  (x-x0)’

f(x)  = f(x0)  -t * n,

tuo  591n  f(” tihi?Jfidird~tCt~J  ttf+:: i” (X.) f 0 hIqk$JYI  4.10 P:ij

635 J  85  x, E J  tm:  iy (x)  LLA:: 4”  (x3 dtdaJnu7kkndaufiu  dinfuy  1
xEJ



fL  h(x) =
1

sin x + - x’
6

J.  k(x) = c o s x - 1  c;  x2


